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Allocation of pixel data 
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Sub-picture unit (SPU) and sub-picture pack (SP.PCK) 
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Data frame number in rewritable information recording medium 
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State 3 Unrecorded 
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Example wherein land address is formed by partially changing groove width 



Groove track 


G-S 1101 


L-S 11X1 


G-S 1101 


L-S 11X1 




Land track 


L-S 1101 




L-S 1100 




Groove track 


<5-S 1100 


L-S X100 


G-S 1100 


L-S XI 00 




Land track 


L-S 0101 




L-S 0100 




Groove track 


G-S 0101 


L-S 01 OX 


G-S 0100 


L-S 010X 
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Example wherein odd number or even number of land 
track is detected by partially changing groove widtli 



Groove/land track 


Track number 


Criterion for determining track number 


Groove : G(n+2) 


1101X 


For groove, first 4 bits only are valid 


Odd land :L(n+l) 


110X0 


Either 11010 or 11000 is valid only in 
this field in odd land 


Groove :G(n+1) 


1100X 


For groove, first 4 bits only are valid 


Even land : L(n) 


X1001 


Either 11001 or 01001 is valid only in 
this field in even land 


Groove : G(n) 


0100X 


For groove, first 4 bits only are valid 
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Rewritable information recording medium 
(method for setting track number information) 



Land or groove 
identification 


Track number 


Track number 
information A606 


Track number 
information B607 


Groove 


2n+3 


2n+4 


2n+3 


Land 


2n+3 


Uncertain 
v2n+2 or 2n+3; 


2n+3 


Groove 


2n+2 


2n+2 


2n+3 


Land 


2n+2 


2n+2 


Uncertain 
(2n+1 or 2n+3) 


Groove 


2n+1 


2n+2 


2n+1 


Land 


2n+l 


Uncertain 
(2n or 2n+2) 


2n+l 


Groove 


2n 


2n 


2n+l 
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Wobble detection signal in land track 




* Groove track 

* Laser beam 
*Land track 

* Signal in region in 
which track width 
changes 

* Groove track 



FIG. 76 
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Relationship between address detection 
values in land track in grove wobbling 



1 r aLi\ iTlUUc 




Groove 


n+3 


Even land (n+2) 


(n+2)or(n+3) 


Groove 


n+2 


Even land (n+1) 


(n+1) or (n+2) 


Groove 


n+1 


Even land (n) 


(n) or (n+1) 


Groove 


n 
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Track number by groove wobbling 
and detection data in land track 



Groove/land track 


Track number 


Criterion for determining 
track number 


Groove : G(n+2) 


1101 




Odd land :L(n+l) 


110* 


1101 or 1100 is valid only in 
this field in odd land 


Groove :G(n+l) 


1100 




Even land : L(n) 


*100 


1100 or 0100 Is valid only in 
this field in even land 


Groove : G(n) 


0100 
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Groove track 



Land track 



Groove track 



FIG. 81 



Header area 




Sync 



^Odd or even land is 

discriminated by land 
(pre-pit) which exists 
In Sync region 



Groove track 



Land track 



Groove track 



FIG. 82 



Header area 




Sync 



*Odd or even land is 
discriminated by land 
(pre-pit) which exists 
in Sync region 




*Odd or even on segment 
and land is discriminated 
by groove (pre-pit) which 
exists in Sync region 
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Dimensional comparison table between system lead-in area and cun^ent DVD-ROM 



Information recording medium 


Single layer disk 


Dual layer disk 


Tracl< 
pitch 


Shortest 
pit length 


Track 
pitch 


Shortest 
pit length 


Embodiment of tlie invention 


0.68 /^m 


0.41 fiJT\ 




0.41 jxm 


Value defined in current DVD-ROM 


0.74 //m 


0.40 /zm 


0.74 //m 


0.44 //m 


Ratio of tlie embodiment of tlie 
invention to value defined In the 
current DVD-ROM 


0.92 


1.03 


0.96 


1.07 


Allowable upper limit of the present 
invention (1.3 times as high as value 
defined in the cun-ent DVD-ROM) 


0.96 //m 


0.52 //m 


0.96 //m 


0.57 //m 


Allowable lower limit of the present 
invention (0.7 times as low as value 
defined in the cun-ent DVD-ROM) 


0.52 //m 


0.28 //m 


0.52 /zm 


0.31 pim 
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Data Structure of lead-in area in read only information recording medium 

Physical sector number 



System lead-in area 



Connection area 



Data lead-in area 
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Data area 



Initial zone 



Buffer zone 



Control data zone 



Buffer zone 



Connection zone 



Reserved 



Reference code zone 



Data zone 



Lead-in start 
02 4B00h 

02 4F00h 

02 6700h 
02 6AFFii 

02 6B00h 

02 FFEOh 

03 OOOOh 
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(a) 



(b) 



(c) 



Physical 

sector 

number 



Single layer SL 



t 



02 6AFFh' 




Physical 
sector 
number 



-03 OOOOOh 



Dual layer DL (parallel track path PTP) 



Radius 



t 



02 6AFFh' 




Address of both layers 



Physical 
sector 
number 



-03 OOOOOh 

Dual layer DL (opposite track path OTP) 
-Address of layer 1 



Radius 



t 



02 6AFFh- 




^03 OOOOOh 



Radius 



: Data area 



: Middle area 



ZZZ2 : System lead-in area : Data lead-out area 

: Connection area : System lead-out area 

^ffl : Data lead-in area 
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Recording data density in each region in read only information recording medium 



Parameter 


Single layer 


Dual layer 


• User data capacity 

• Wavelengtli of laser diode 

• Nunft>er of openings of objective lens 


15Gbytes/side 


30Gbytes/side 


405 nm 
0.65 


* Data bit length 


System lead-in area 


0.306/zm 


Data lead-in area 

Data area 

Data lead-out area 


0.153 //m 


* Channel bit 
length 


System lead-in area 


0.204 /zm 


Data lead-in area 

Data area 

Data lead-out area 


0.102 //m 


• Minimum mark 
length 


System lead-in area 


0.408 A/ m 


Data lead-in area 

Data area 

Data lead-out area 


0.204 //m 


• Maximum mark 
length 


System lead-in area 


2.652 i^m 


Data lead-in area 
Data area 

Data lead-out area 


1.326 //m 


• Track pitch 


System lead-in area 


0.68 //m 


Data lead-in area 

Data area 

Data lead-out area 


0.40 //m 


• Disk diameter 

• Disk thickness 

• Cover layer thickness 

• Center hole diameter 

• Inner diameter of data area 

• Diameter of data area 


120 mm 
1.20 mm 
0.6 mm 

1 DAJ 1 III 1 1 

24.1 mm 
58.0 mm 


• User data or sector 

• Error correction code 

• ECC restriction sector 

• Modulation 


2048 bytes 

Reed solomon multiplication code 
RS (208, 192, 17) X RS (182, 172, 11) 
32 sectors 
ETM.RLL(1,10) 


• Correctable burst error length 


7.1 mm 


• Reference scan speed 


6.61 m/s 


• Channel bit 
rate with 
reference 
speed 


System lead-in area 


32.40 Mbps 


Data lead-in area 

Data area 

Data lead-out area 


64.80 Mbps 


• User bit rate 
with reference 
speed 


System lead-in area 


18.28 Mbps 


Data lead-in area 

Data area 

Data lead-out area 


36.55 Mbps 
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Data allocation in control data zone in read only/ 
write once/rewritable information recording medium 



Physical format information 



Disk manufacturer Information 



Reserved 



FIG. 93 

Contents of information contained in physical format in 
read only information recording medium 



BP 


Contents 


Number of bytes 


0 


Book type and part type 


1 byte 


1 


Disk size and maximum transfer speed of disk 


1 byte 


2 


Disk structure 


1 byte 


3 


Recording density 


1 byte 


4 to 15 


Data area allocation 


12 bytes 


16 


BCA adapter 


1 byte 


17 to 2047 


Reserved 


2031 bytes 



(BP 0) Book type and part type 
b7 b6 b5 
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b4 



bS 



b2 



b1 



bO 



Book type 



Part type 
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(BP 1) Disk size and maximum transfer speed of disk 
b7 b6 b5 b4 b3 b2 



b1 



bO 



Disk size 



Maximum transfer speed of disk 
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(BP 2) Disk structure 
b7 1)6 b5 



b4 



b3 



b2 



b1 



bO 



Reserved 



Number of layers 



Track path 
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Layer type 



(BP 3) Recording density 

b7 b6 b5 



b4 



b3 



b2 



b1 



bO 



Linear density 



Track density 
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Contents of data area allocation information contained in read only 
/write once/rewritable information recording medium 



BP 


SL 


PTP 


OTP 


Number 
of bytes 


4 


OOh 


1 byte 


5 to 7 


Number of start physical sectors in data area (03 OOOOh) 


3 bytes 


8 


OOh 


1 byte 


9 to 11 


Number of end physical sectors in data area 


3 bytes 


12 


OOh 


1 byte 


13 to 15 


00 OOOOh 


Number of end 
physical sectors 
in layer 0 


3 bytes 


FIG. 99 

(BP 16) BCA descriptor 

b7 b6 b5 b4 b3 b2 b1 bO 


BCA flag 


Reserved 



FIG. 100 
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Recording data density In each area in rewritable infonmation recordng medium 



FIG. 101 



Parameter 


Single layer 


* User data capadty 

* Wavelength of laser diode 

* Number of openings of objective lens 


15Gbytes/slde 


405 nm 


• Data bit length 


System lead-in area 


U>Owu f* III 


Data lead-in area 

Data area 

Data lead-out area 


0.130 to OAAOfim 


* Channel bit 
length 


System lead-in area 


\j,c\y\ pi m 


Data lead-in area 

i^wiVOk IwUW III, Ml wUi 

Data area 

Data lead-out area 


0.087 to 0.093 /4 m 


r Minimum mark 
length (2T) 


System lead-in area 


0.408 ;im 


Data lead-in area 

Data area 

Data lead-out area 


0.173 to OMlpim 


• Maximum mark 
. length (13T) 


System lead-in area 


2.652;im 


Data lead-in area 

Data area 

Data lead-out area 


1.126 to 1.213/im 


• Track pitch 


System lead-in area 


0.68 //m 


Data lead-in area 

Data area 

Data lead-out area 


0.34 /zm 


•Physical 
address 


Data lead-in area 

Data area 

Data lead-out area 


*WAP 

*WAP= Wobble Adcb-ess 

In Pprinrfir nft<;iHnn 


• Disk diameter 

• Disk thickness 

• Center hole diameter 

• Inner diameter of data area 

• Diameter of data area 


120 mm 
1.20 mm 

1^0 mm 

1 O.V 1 1 11 1 i 

24.1 mm 
57.89 mm 


* User data or sector 

• Error correction code 

• ECC restriction sector 

* Modulation 


2048 bytes 
Reed solomon multiplication code 
RS (208, 192, 17) 
XRS(182, 172, 11) 

32 sectors 
ETM, RLL(I.IO) 


• Correctable burst 
error length 


System lead-in area 


7.1 mm 


* Reference speed 


Data lead-in area 

Data area 

Data lead-out area 


6.0 mm 


System lead-in area 


6.61 m/s 


Data lead-in area 

Data area 

Data lead-out area 


5.64 to 6.03 m/s 


* Channel bit 
rate with 
reference 
speed 


System lead-in area 


32.40 Mbps 


Data lead-in area 

Data area 

Data lead-out area 


64.80 Mbps 


• User bit rate 
with reference 
speed 


System lead-in area 


18.28 Mbps 


Data lead-in area 

Data area 

Data lead-out area 


36.55 Mbps 
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Data structure in lead-in area in rewritable 
information recording medium 



System lead-in area 



Connection area 



Data lead-in area 



Initial zone 



Buffer zone 



Control data zone 



Buffer zone 



Connection zone 



Guard track zone 



Disc test zone 



Drive test zone 



Guard track zone 



Disc identification zone 



DMA1&DMA2 



Data zone 



Physical sector number 



02 


2640h 






02 


4B00h 






02 


4F00h 






02 


6700h 






02 


6AFFh 






02 


9A00h 


82 


9A00h 


02 


A400h 


82 


A400h 


02 


B400h 


82 


B400h 


02 


CAOOh 


82 


CAOOh 


02 


CDOOh 


82 


CDOOh 


02 


CEOOh 


82 


CEOOh 


03 


OOOOh 


83 


OOOOh 




Land 


Groove 



FIG. 102 
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Disk ID zone structure in data lead-in area 



Drive information 1 


Reserved 


Drive Information 2 


Reserved 


Reserved 


Reserved 


Reserved 


Reserved 


Reserved 


Reserved 


Reserved 


Reserved 


Reserved 


Reserved 


Reserved 


Reserved 


l^d 


Groove 



Number of 
02 CDOOli 

02 CD20h 

02 CD40h 

02 CD60h 

02 CD80I1 

02 CDAOh 

02 CDCOli 

02 CDEOh 



physical sectors 
82 CDOOli 

82 CD20h 

82 CD40h 

82 CD60h 

82 CD80h 

82 CDAOh 

82 CDCOh 

82 CDEOh 



Land 

FIG. 104 



Groove 



Iblock 
Iblock 
Iblock 
Iblock 
Iblock 
Iblock 
Iblock 
Iblock 



Structure of drive information block 

Relative sector number 

0 
1 



FIG. 105 



31 



Drive description 0 



Drive description 1 



Drive description 15 
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Contents of drive description 



BP 


Contents 


Number of bytes 


0 to 47 


Drive manufacturer's name 


48 bytes 


48 to 95 


Additional information 


48 bytes 


96 to 2047 


Drive state. 


1952 bytes 


FIG. 106 



Data structure in lead-out area in rewritable information 
recording medium 



Data area 



DMA3 & DIVIA4 



Guard track zone 



Drive test zone 



Disk test zone 



Guard track zone 



Physical sector number 



4E D740h 


CE D74dh 


4F 0940h 


CF 094011 


4F X40h 


CF 0C40h 


4F 224011 


CF 2240h 


4F 324011 


CF 3240h 


Land 


Groove 



FIG. 107 
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Data layout in rewritable information recording medium 









Nunter of physical 
segnftents per track 


Number of tracks 


System or land 


Groove 




Zone 


Nonnfial 
\rniTv 


Start physical 
sector number 
(hex value) 


End physical 
sector number 
(hex value) 


Start physical 
sector number 
(hex value) 


End physical 
sector number 
(hex value) 




Initial zone 








022640 


024AFF 






System 
leachin area 


Buffer zone 








024B00 


024EFF 






Control data zone 








024F00 


0266FF 








Buffer zone 








026700 


026AFF 






Cnnnprtinn 

area 


Connection zone 


23.78'-23^ 














Guard track zone 








029A00 


02A3FF 








Disk test zone 








02A400 


02B3FF 






Data lead-in 


Drive test zone 


23.80'^24.10 


13 




028400 


02C9FF 






area 


Guard track zone 


5404 


02CA00 


02CCFF 








Disk ID zone 








02CD00 


02CDFF 








DMA1 &DMA2 








02CE00 


02FFFF 


82CE00 


82FFFF 




ZoneO 


24.10-25.64 


13 




030000 


050D3F 


830000 


850D3F 




Zonel 


25.64-27.47 


14 


5390 


050D40 


07AEFF 


850D40 


87AEFF 




Zone 2 


27.47-29.30 


15 


5390 


07AF00 


0A80DF 


87AF00 


8A80DF 




Zone 3 


29.30-31.14 


16 


5390 


0A80E0 


0D82DF 


8A80E0 


8D82DF 




Zone 4 


31.14-32.97 


17 


5390 


0D82E0 


10B4FF 


8D82E0 


90B4FF 




Zone 5 


32.97-34.80 


18 


5390 


10B500 


14173F 


90B500 


94173F 




Zone 6 


34.80-36.63 


19 


5390 


141740 


17A99F 


941740 


97A99F 




Zone? 


36.63-38.47 


20 


5390 


17A9A0 


1B6C1F 


97A9A0 


9B6C1F 




Zones 


38.47-40.30 


21 


5390 


1B6C20 


1F5EBF 


9B6C20 


9F5EBF 


Data area 


Zone 9 


40.30-42.13 


22 


5390 


1F5EC0 


23817F 


9F5EC0 


A3817F 




Zone 10 


42.13-43.97 


23 


5390 


238180 


27D45F 


A38180 


A7D45F 




Zone 1 1 


43.97-45.80 


24 


5390 


27D460 


2C575F 


A7D460 


AC575F 




Zone 12 


45.80-47.63 


25 


5390 


2C5760 


310A7F 


AC5760 


B10A7F 




Zone 13 


47.63-49.46 


26 


5390 


310A80 


35EDBF 


B10A80 


B5EDBF 




Zone 14 


49.46-51.30 


27 


5390 


35EDC0 


3B011F 


B5EDC0 


BB011F 




Zone 15 


51.30-53.13 


28 


5390 


3B0120 


40449 F 


BB0120 


C0449F 




Zone 16 


53.13-54.96 


29 


5390 


4044A0 


45B83F 


C044A0 


C5B83F 




Zone 17 


54.96-56.79 


30 


5390 


45B840 


4B5BFF 


C5B840 


CB5BFF 




Zone 18 


56.79-57.89 


31 


3220 


4B5C00 


4ED73F 


CB5C00 


CED73F 




DM3&DMA4 








4ED740 


4F093F 


CED740 


CF093F 


Data lead-in 
area 


Guard track zone 








4F0940 


4F0C3F 


CF0940 


CF0C3F 


Drive test zone 


57.89-58.6 


31 


1792 


4F0C40 


4F223F 


CF0C40 


CF223F 


Disk test zone 








4F2240 


4F323F 


CF2240 


CF323F 




Guard track zone 








4F3240 


50C73F 


CF3240 


D0C73F 
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Data Structure in lead-in area of write once information recording medium 
T 

Initial zone 



System Lead-in Area 



Conection Lead-in Area 



Data ljead-in Area 



Data Area 
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Buffer zone 



Control data zone 



Buffer zone 



Conection zone 



Disc test zone 



Drive test zone 



Reference code zone 



Buffer zone 



Disc identification zone 



R-Physical format information zone 



Data zone 



Data word 
B(t) 



State 
S(t) 



Code 
table 



Code word 
X(t) 



State 
register 



Code 

connector 



Connection 
code word 



DSV 

controller 



Channel bit 
stream 



Next state 
S(t+1) 
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Concatenation rule 



Index 


Preceding code word 


Current code word 


Concatenated code work 


1 


??0101 0.10101 


010??? ?????? 


??0100 000000 010??? ?????? 


2 


??0101 010101 


001??? ?????? 


??0100 000000 001??? ?????? 


3 


??1001 010101 


010??? ?????? 


??1000 000000 010??? ?????? 


4 


?????0 101010 


101010 ?????? 


?????0 100000 000010 ?????? 


5 


?????1 001010 


101010 ?????? 


?????1 000000 000010 ?????? 


6 


?????? ??0101 


010101 010??? 


?????? ??0100 000000 010??? 


7 


?????? ??0101 


010101 001??? 


?????? ??0100 000000 001??? 


8 


?????? ??1001 


010101 010??? 


?????? ??1000 000000 010??? 


9 


777777 777771 


001010 101010 


?????? ?????1 000000 000010 
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Concatenation between code word and sync code 



Index 


Preceding code word 


Succeeding sync code 


Concatenated code 


S 


?????0 00000# 


SY3 


?????0 00000H-SY3 



FIG.113 



Separation rule 



Index 


Readout code word 


Current code word 


Succeeding code word 


1 


?????? ?00000 0000?? ?????? 


?????? ?01010 


1010?? ?????? 


2 


777777 ????00 000000 0????? 


777777 ????01 


010101 0????? 


3 


?????? ?????? 000000 0000?? 


777777 777777 


001010 1010?? 



FIG.114 
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Conversion table in modulation system 





State 0 


State 1 


State 2 


Data 
word 


Code word 


Next 


Code word 


Next 
statp 


Code word 


Next 
state 


00 


100010 


00000* 


0 


A'l A'l AA 

010100 


A'l AAAA 
01000* 


0 


A'l A4 AA 
010100 


A'l AAAA 
01000* 


0 


01 


100010 


AA A AA^ 

00000# 


1 


A4 A'l AA 
010100 


A<4 AAA4 
010001 


1 


A'l A^ AA 
010100 


f%.t AAA'1 
010001 


1 


02 


100010 


AAAAal A 

000010 


0 


A<1 A<4 AA 

010100 


A<4 AA4 A 

010010 


0 


Af A^ AA 
010100 


A4 AA't A 
010010 


0 


03 


100010 


AAAA4 A 

000010 


1 


010100 


010010 


1 


Al A<4 AA 

010100 


A'* AA<4 A 

010010 


1 


04 


100010 


10000* 


0 


010100 


01010* 


0 


010100 


01010* 


0 


05 


100010 


10000# 


1 


010100 


010101 


1 


010100 


010101 


1 


06 


100010 


100010 


0 


010100 


010100 


2 


010100 


010100 


2 


07 


100010 


100010 


1 


010100 


010000 


2 


010100 


010000 


2 


08 


100010 


10100* 


0 


010100 


00#00* 


0 


010100 


00#00* 


0 


09 


100010 


101001 


1 


010100 


00#001 


1 


010100 


00#001 


1 


0A 


100010 


101010 


0 


010100 


00#010 


0 


* 010100 


00#010 


0 


0B 


100010 


101010 


1 


010100 


00#010 


1 


010100 


00#010 


1 


0C 


100010 


10010* 


0 


010100 


00010* 


0 


010100 


00010* 


0 


0D 


100010 


100101 


1 


010100 


000101 


1 


010100 


000101 


1 


0E 


100010 


100100 


2 


010100 


000100 


2 


010100 


000100 


2 


0F 


100010 


101000 


2 


010100 


001000 


2 


010100 


001000 


2 


10 


100010 


01000* . 


0 


010000 


01000* 


0 


010000 


01000* 


0 


11 


100010 


010001 


1 


010000 


010001 


1 


010000 


010001 


1 


17 
xc 


100010 


010010 


0 


010000 


010010 


0 


010000 


010010 


0 


X J 


100010 


010010 


1 


010000 


010010 


1 


010000 


010010 


1 


14. 

Xf" 


100010 


01010* 


0 


010000 


01010* 


0 


010000 


01010* 


0 


15 

x«^ 


100010 


010101 


1 


010000 


010101 


1 


010000 


010101 


1 


16 

xw 


100010 


010100 


2 


010000 


010100 


2 


010000 


010100 


2 


17 


100010 


010000 


2 


Al AAAA 

010000 


010000 


2 


A<* AAAA 

010000 


Al AAAA 
010000 


2 


18 


100010 


AA4 AAA 

00100* 


0 


A4 AAAA 

010000 


AA't AA^ 
00100* 


0 


A<l AAAA 
010000 


AA4 AAA 

00100* 


0 


19 


100010 


AA<4 AA^ 
001001 


1 


A<4 AAAA 
010000 


AA1 AA-4 

001001 


1 


A<t AAAA 
010000 


AAt AA1 
001001 


1 


lA 


100010 


AA<« A<t A 
001010 


0 


A'l AAAA 
010000 


AA.ua t A 
00#010 


0 


A'l AAAA 
010000 


AAJlA't A 
007010 


0 


IB 


100010 


001010 


1 


Al AAAA 
010000 


AA^AI A 
00#010 


1 


Al AAAA 
010000 


AAJXA*! A 
00#010 


1 


IC 


100010 


AAA1 A A 
00010* 


0 


Al AAAA 
010000 


AAA*! A:k 
00010* 


0 


Al AAAA 
010000 


AAA'1 A* 
00010* 


0 


ID 


100010 


AAA1 Al 
000101 


1 


At AAAA 
010000 


AAA1 Al 
000101 


1 


A'l AAAA 
010000 


AAA1 Al 
000101 


1 


IE 


100010 


000100 


2 


010000 


000100 


2 


010000 


000100 


2 


IF 


100010 


001000 


2 


010000 


001000 


2 


010000 


001000 


2 


20 


100001 


00000* 


0 


010101 


00000* 


0 


010101 


00000* 


0 


21 


100001 


00000# 


1 


010101 


00000# 


1 


010101 


00000# 


1 


22 


100001 


000010 


0 


010101 


000010 


0 


010101 


000010 


0 


23 


100001 


000010 


1 


010101 


000010 


1 


010101 


000010 


1 


24 


100000 


10000* 


0 


010100 


10000* 


0 


010100 


10000* 


0 


25 


100000 


10000# 


1 


010100 


10000# 


1 


010100 


10000# 


1 


26 


100000 


100010 


0 


010100 


100010 


0 


010100 


100010 


0 


27 


100000 


100010 


1 


010100 


100010 


1 


010100 


100010 


1 


28 


100000 


10100* 


0 


010100 


10100* 


0 


010100 


10100* 


0 


29 


100000 


101001 


1 


010100 


101001 


1 


010100 


101001 


1 


2A 


100000 


101010 


0 


010100 


101010 


0 


010100 


101010 


0 


2B 


100000 


101010 


1 


010100 


101010 


1 


010100 


101010 


1 


2C 


100000 


10010* 


0 


010100 


10010* 


0 


010100 


10010* 


0 


2D 


100000 


100101 


1 


010100 


100101 


1 


010100 


100101 


1 


2E 


100000 


100100 


2 


010100 


100100 


2 


010100 


100100 


2 


2F 


100000 


101000 


2 


010100 


101000 


2 


010100 


101000 


2 
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• 

Data 
word 


State 0 


State 1 


State 2 


Code word 


Next 


Code word 


Next 


Code word 


Next 


30 


10000# 


At AAA A 

01000* 


0 


A4 A<t A<1 

010101 


All AAA* 

01000* 


0 


010101 


01000* 


0 


31 


10000# 


010001 


1 


010101 


010001 


1 


010101 


010001 


1 


32 


10000# 


010010 


0 


010101 


010010 


0 


010101 


010010 


0 


33 


10000# 


010010 


1 


010101 


010010 


1 


010101 


010010 


1 


34 


10000# 


01010* 


0 


010000 


00000* 


0 


010000 


00000* 


0 


35 


100000 


010101 


1 


010000 


000001 


1 


010000 


000001 


1 


36 


10000# 


010100 


2 


010101 


010100 


2 


010101 


010100 


2 


37 


10000# 


010000 


2 


010101 


010000 


2 


010101 


010000 


2 


38 


10000# 


00100* 


0 


010101 


00100* 


0 


010101 


00100* 


0 


39 


10000# 


001001 


1 


010101 


001001 


1 


010101 


001001 


1 


3A 


10000# 


001010 


0 


010101 


001010 


0 


010101 


001010 


0 


3B 


10000# 


001010 


1 


010101 


001010 


1 


010101 


001010 


1 


3C 


10000# 


00010* 


0 


010101 


00010* 


0 


010101 


00010* 


0 


3D 


10000# 


000101 


1 


010101 


000101 


1 


010101 


000101 


1 


3E 


10000# 


000100 


2 


010101 


000100 


2 


010101 


000100 


2 


3F 


10000# 


001000 


2 


010101 


001000 


2 


010101 


001000 


2 


40 


101010 


00000* 


0 


010010 


00000* 


0 


010010 


00000* 


0 


41 


101010 


00000# 


1 


010010 


00000# 


1 


010010 


00000# 


1 


42 


101010 


000010 


0 


010010 


000010 


0 


010010 


000010 


0 


43 


101010 


000010 


1 


010010 


000010 


1 


010010 


000010 


1 


44 


101010 


10000* 


0 


010010 


10000* 


0 


010010 


10000* 


0 


45 


101010 


10000# 


1 


010010 


10000# 


1 


010010 


10000# 


1 


46 


101010 


100010 


0 


010010 


100010 


0 


010010 


100010 


0 


47 


101010 


100010 


1 


010010 


100010 


1 


010010 


100010 


1 


48 


000000 


00100* 


0 


010010 


10100* 


0 


010010 


10100* 


0 


49 


100000 


AAA A/>'t 

000001 


1 


' A't A A 4 A 

010010 


101001 


1 


010010 


101001 


1 


4A 


100000 


000010 


0 


010010 


101010 


0 


010010 


101010 


0 


4B 


100000 


AAAA'l A 
000010 


1 


A at A A t A 

010010 


101010 


1 


010010 


101010 


1 


4C 


101010 


t AA1 AA 
10010* 


0 


A^l AA*! A 
010010 


10010* 


0 


A<1 AA<« A 
010010 


10010* 


0 


4D 


1 Al Al A 
101010 


1 AAt Al 
100101 


1 


A4 AA1 A 
010010 


1 AA4 At 
100101 


1 


A<f AA1 A 

- 010010 


100101 


1 


4E 


101010 


100100 


2 


010010 


100100 


2 


010010 


100100 


2 


4F 


000000 


001000 


2 


010010 


101000 


2 


010010 


101000 


2 


50 


101010 


01000* 


0 


010010 


01000* 


0 


010010 


01000* 


0 


51 


101010 


010001 


1 


010010 


010001 


1 


010010 


010001 


1 


52 


101010 


010010 


0 


010010 


010010 


0 


010010 


010010 


0 


53 


101010 


010010 


1 


010010 


010010 


1 


010010 


010010 


1 


54 


101010 


01010* 


0 


010010 


01010* 


0 


010010 


01010* 


0 


55 


101010 


010101 


1 


010010 


010101 


1 


010010 


010101 


1 


56 


101010 


010100 


2 


010010 


010100 


2 


010010 


010100 


2 


57 


101010 


010000 


2 


010010 


010000 


2 


010010 


010000 


2 


58 


101010 


00100* 


0 


010010 


00100* 


0 


010010 


00100* 


0 


59 


101010 


001001 


1 


010010 


001001 


1 


010010 


001001 


1 


5A 


101010 


001010 


0 


010010 


001010 


0 


010010 


001010 


0 


5B 


101010 


001010 


1 


010010 


001010 


1 


010010 


001010 


1 


5C 


101010 


00010* 


0 


010010 


00010* 


0 


010010 


00010* 


0 


5D 


101010 


000101 


1 


010010 


000101 


1 


010010 


000101 


1 


5E 


101010 


000100 


2 


010010 


000100 


2 


010010 


000100 


2 


5F 


101010 


001000 


2 


010010 


001000 


2 


010010 


001000 


2 
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Data 
word 


State 0 


State 1 


State 2 


Code word 


Next 
state 


Code word 


Next 
state 


Code word 


Next 
state 


60 


101001 


OA AAA* 
00000 


0 


At AAA1 
010001 


AAAA A rit 
00000 


0 


A4 AAAI 
010001 


A A AAA* 
00000 


0 


61 


101001 


AAAAAJ;X 
00000# 


1 


A1 AAA1 
010001 


AAAAA-I 
000001 


1 


Af AAAf 
010001 


AAAAAf 
000001 


1 


62 


101001 


AAAA*! A 
000010 


0 


fXA AAA't 
010001 


AAAA*! A 
000010 


0 


Af AAAf 
010001 


AAAAf A 
000010 


0 


63 


101001 


AAAA4 A 
000010 


1 


A>4 AAAt 
010001 


AAAAf A 
000010 


1 


Af AAAf 
010001 


AAAAf A 
000010 


1 


64 


101000 


AAAA* 
10000* 


0 


A4 AAAA 

010000 


<• AAAA* 
10000* 


0 


A4 AAAA 

010000 


AAAA A 

10000* 


0 


65 


•i Al AAA 

101000 


<• AAAA^ 

10000# 


1 


At AAAA 
010000 


<• AAAA-U 
10000# 


1 


Aa* AAAA 
010000 


1 AAAAJI 

10000# 


1 


66 


101000 


100010 


0 


010000 


4 AAA 4 A 
100010 


0 


010000 


AAAf A 

100010 


0 


67 


101000 


100010 


1 


010000 


100010 


1 


010000 


100010 


1 


68 


101000 


10100* 


0 


010000 


10100* 


0 


010000 


10100* 


0 


69 


101000 


101001 


1 


010000 


101001 


1 


010000 


101001 


1 


6A 


101000 


101010 


0 


010000 


101010 


0 


010000 


101010 


0 


66 


101000 


101010 


1 


010000 


101010 


1 


010000 


101010 


1 


6C 


101000 


10010* 


0 


010000 


10010* 


0 


010000 


10010* 


0 


6D 


101000 


100101 


1 


010000 


100101 


1 


010000 


100101 


1 


6E 


101000 


100100 


2 


010000 


100100 


2 


010000 


100100 


2 


6F 


101000 


101000 


2 


010000 


101000 


2 


010000 


101000 


2 


70 


101001 


01000* 


0 


010001 


01000* 


0 


010001 


01000* 


0 


71 


101001 


010001 


1 


010001 


010001 


1 


010001 


010001 


1 


72 


101001 


010010 


0 


010001 


010010 


0 


010001 


010010 


0 


73 


101001 


010010 


1 


010001 


010010 


1 


010001 


010010 


1 


74 


101001 


01010* 


0 


010001 


01010* 


0 


010001 


01010* 


0 


75 


101001 


010101 


1 


010001 


000000 


1 


010001 


000000 


1 


76 


101001 


A 4 A'f A A 

010100 


2 


010001 


010100 


2 


010001 


A<t Af AA 
010100 


2 


77 


<t Af AA*! 
101001 


A4 AAAA 
010000 


2 


A<1 AAA 4 

010001 


A4 AAAA 

010000 


2 


Af AAAf 

010001 


Af AAAA 
010000 


2 


78 


101001 


AAf AA* 
00100* 


0 


At AAA 4 
010001 


AA<f AAA 

00100* 


0 


Af AAAf 
010001 


AAf AA* 
00100* 


0 


79 


•4 A'4 AA'4 
101001 


AA4 AA'I 
001001 


1 


A1 AAAf 
010001 


AAf AAf 
001001 


1 


Af AAAf 
010001 


AAf AAf 
001001 


1 


7A 


101001 


AA-1 At A 
001010 


0 


A1 AAA'I 
010001 


AAf Af A 

001010 


0 


Af AAAf 

010001 


AAf Af A 
001010 


0 


7B 


101001 


AA1 A1 A 
001010 


1 


A1 AAA*! 
010001 


AAf A f A 
001010 


1 


Af AAAf 
010001 


AAf Af A 
001010 


1 


7C 


101001 


AAA 'I AA 
00010* 


0 


Af AAA 'I 
010001 


AAAf AA 
00010* 


0 


Af AAAf 
010001 


AAAf A* 
00010* 


0 


7D 




Af3|Ai Ai 


1 


A4 AAA1 
010001 


000101 


1 


Af AAAf 
010001 


AAAf Af 
000101 


1 


7E 


101001 


000100 


2 


010001 


000100 


2 


010001 


000100 


2 


7F 


101001 


001000 


2 


010001 


001000 


2 


010001 


001000 


2 


80 


100100 


01000* 


0 


000100 


01000* 


0 


000100 


01000* 


0 


81 


100100 


010001 


1 


000100 


010001 


1 


000100 


010001 


1 


82 


100100 


010010 


0 


000100 


010010 


0 


000100 


010010 


0 


83 


100100 


010010 


1 


000100 


010010 


1 


000100 


010010 


1 


84 


100100 


01010* 


0 


000100 


01010* 


0 


000100 


01010* 


0 


85 


100100 


010101 


1 


000100 


010101 


1 


000100 


010101 


1 


86 


100100 


010100 


2 


000100 


010100 


2 


000100 


010100 


2 


87 


100100 


010000 


2 


000100 


010000 


2 


000100 


010000 


2 


88 


100100 


00#00* 


0 


000100 


00#00* 


0 


000100 


00#00* 


0 


89 


100100 


00#001 


1 


000100 


00#001 


1 


000100 


00#001 


1 


8A 


100100 


00#010 


0 


000100 


00#010 


0 


000100 


00#010 


0 


8B 


100100 


00#010 


1 


000100 


00#010 


1 


000100 


00#010 


1 


8C 


100100 


00010* 


0 


000100 


00010* 


0 


000100 


00010* 


0 


8D 


100100 


000101 


1 


000100 


000101 


1 


000100 


000101 


1 


8E 


100100 


000100 


2 


000100 


000100 


2 


000100 


000100 


2 


8F 


100100 


001000 


2 


000100 


001000 


2 


000100 


001000 


2 



FIG.117 



OBLON, SPIVAK, ET AL 
DOCKET # 2S08S1US2S 
INV:Hideo ANDO, et aL 
SHEET 72_ O P too 





State 0 


State 1 


State 2 


Data 
word 


Code word 


Next 
state 


Code word 


Next 
state 


Code word 


Next 
state 


90 


101000 01000* 


0 


AA4 AAA 
001000 


A4 AAA A 
01000* 


0 


AAt AAA 
001000 


A1 AAA* 
01000* 


0 


91 


101000 010001 


1 


001000 


Af AAA1 
010001 


1 


AA1 AAA 
001000 


010001 


1 


92 


101000 010010 


0 


AA/> 

001000 


A't AA'1 A 
010010 


0 


AA'I AAA 
001000 


Al AAI A 
010010 


0 


93 


101000 010010 


1 


001000 


010010 


1 


AA'I AAA 

001000 


Al AA'I A 
010010 


1 


94 


101000 01010* 


0 


001000 


01010* 


0 


001000 


A4 A<1 Adr 
01010* 


0 


95 


101000 010101 


1 


001000 


010101 


1 


001000 


A4 A il A4 
010101 


1 


96 


101000 010100 


2 


001000 


010100 


2 


001000 


A4 A'4 A A 

010100 


2 


97 


101000 010000 


2 


001000 


010000 


2 


001000 


010000 


2 


98 


101000 00#00* 


0 


001000 


00#00* 


0 


001000 


00#00* 


0 


99 


101000 00#001 


1 


001000 


00#001 


1 


001000 


00#001 


1 


9A 


101000 00#010 


0 


001000 


001010 


0 


001000 


001010 


0 


9B 


101000 00#010 


1 


001000 


00#010 


1 


001000 


00#010 


1 


9C 


101000 00010* 


0 


001000 


00010* 


0 


001000 


00010* 


0 


9D 


101000 000101 


1 


001000 


000101 


1 


001000 


000101 


1 


9E 


101000 000100 


2 


001000 


000100 


2 


001000 


000100 


2 


9F 


101000 001000 


2 


001000 


001000 


2 


001000 


001000 


2 


rVU 


100101 00000* 


0 


000101 


00000* 


0 


000101 


A A A A ^ 

00000* 


0 


Al 


100101 00000# 


1 


000101 


00000# 


1 


000101 


00000# 


1 


A2 


100101 000010 


0 


000101 


000010 


0 


000101 


000010 


0 


A3 


100101 000010 


1 


000101 


000010 


1 


000101 


000010 


1 


A4 


100100 10000* 


0 


000100 


10000* 


0 


000100 


10000* 


0 


A5 


100100 10000# 


1 


000100 


10000# 


1 


000100 


10000# 


1 


A6 


100100 100010 


0 


000100 


100010 


0 


000100 


AAA'l A 
100010 


0 


A7 


100100 100010 


1 


000100 


100010 


1 


000100 


•I AAA4 A 
100010 


1 


A8 


100100 10100* 


0 


000100 


10100* 


0 


AAA4 AA 

000100 


<■ A<l AAdi 
10100* 


0 


A9 


100100 101001 


1 


A/>A'4 f\n. 
000100 


101001 


1 


AAA-l A A 
000100 


<i A4 AA'1 

101001 


1 


AA 


100100 101010 


0 


000100 


101010 


0 


AAA1 AA 
000100 


1 Ai Al A 
101010 


0 


AB 


100100 101010 


1 


000100 


"t A'l A't A 
101010 


1 


AAA1 A A 
000100 


1 Al Al A 
101010 


1 


AC 


100100 10010* 


0 


000100 


f AA1 A:fc 
10010* 


0 


AAA1 A A 


1 AA1 A* 
10010* 


0 


AD 


100100 100101 


1 


0wl00 


1 AA*! A't 
100101 


1 


AAA1 A A 
000100 


100101 


1 


AE 


100100 100100 


2 


000100 


100100 


2 


000100 


100100 


2 


AF 


100100 101000 


2 


000100 


101000 


2 


000100 


101000 


2 


80 


100101 01000* 


0 


000101 


01000* 


0 


000101 


01000* 


0 


81 


100101 010001 


1 


000101 


010001 


1 


000101 


010001 


1 


82 


100101 010010 


0 


000101 


010010 


0 


000101 


010010 


0 


83 


100101 010010 


1 


000101 


010010 


1 


000101 


010010 


1 


84 


100101 01010* 


0 


000101 


01010* 


0 


000101 


01010* 


0 


85 


100101 010101 


1 


000101 


010101 


1 


000101 


010101 


1 


86 


100101 010100 


2 


. 000101 


010100 


2 


000101 


010100 


2 


87 


100101 010000 


2 


000101 


010000 


2 


000101 


010000 


2 


88 


100101 00100* 


0 


000101 


00100* 


0 


000101 


00100* 


0 


89 


100101 001001 


1 


000101 


001001 


1 


000101 


001001 


1 


8A 


100101 001010 


0 


000101 


001010 


0 


000101 


001010 


0 


88 


100101 001010 


1 


000101 


001010 


1 


000101 


001010 


1 


8C 


100101 00010* 


0 


000101 


00010* 


0 


000101 


00010* 


0 


8D 


100101 000101 


1 


000101 


000101 


1 


000101 


000101 


1 


8E 


100101 000100 


2 


000101 


000100 


2 


000101 


000100 


2 


8F 


100101 001000 


2 


000101 


001000 


2 


000101 


001000 


2 



FIG.118 



OBLON.SPIVAK, ETAL 
DOCKET # 250851 US2S 
INV:Hideo ANDO, ct at 
SHEET 7S_ O F 100 



Data 
word 


State 0 


State 1 


State 2 


Code word 


Next 


Code word 


Next 

Stale 


Code word 


Next 




000010 


00000* 


0 


001010 


00000* 


0 


00#010 


00000* 


0 


n 


000010 


00000# 


1 


001010 


00000# 


1 


00#010 


00000# 


1 


C"? 


000010 


000010 


0 


001010 


000010 


0 


00#010 


000010 


0 




000010 


000010 


1 


001010 


000010 


1 


00#010 


000010 


1 


CA 
v.*r 


000010 


10000* 


0 


001010 


10000* 


0 


00#010 


10000* 


0 


rc 


000010 


10000# 


1 


001010 


10000# 


1 


00#010 


10000# 


1 


Cf^ 
\mO 


000010 


100010 


0 


001010 


100010 


0 


00#010 


100010 


0 


ry 


000010 


100010 


1 


001010 


100010 


1 


00#010 


100010 


1 


rn 

\.o 


000010 


10100* 


0 


001010 


10100* 


0 


00#010 


10100* 


0 




000010 


101001 


1 


001010 


101001 


1 


00#010 


101001 


1 




000010 


101010 


0 


001000 


000010 


0 


001000 


000010 


0 


Lb 


000010 


101010 


1 


001010 


101010 


1 


00#010 


101010 


1 


rr 


000010 


10010* 


0 


001010 


10010* 


0 


00#010 


10010* 


0 


LU 


000010 


100101 


1 


001010 


100101 


1 


00#010 


100101 


1 


rc 
v.k 


000010 


100100 


2 


001010 


100100 


2 


00#010 


100100 


2 


rc 
Lr 


000010 


101000 


2 


001010 


101000 


2 


00#010 


101000 


2 


na 
uv 


000010 


01000* 


0 


001010 


01000* 


0 


00#010 


01000* 


0 


ni 


. 000010 


010001 


1 


001010 


010001 


1 


00#010 


010001 


1 




000010 


010010 


0 


001010 


010010 


0 


00#010 


010010 


0 


U3 


000010 


010010 


1 


001010 


010010 . 


1 


00#010 


010010 


1 


rvA 


000010 


01010* 


0 


001010 


01010* 


0 


00#010 


01010* 


0 


riQ 


000010 


010101 


1 


001010 


010101 


1 


00#010 


010101 


1 


uo 


000010 


010100 


2 


001010 


010100 


2 


00#010 


010100 


2 


n7 

Ur 


000010 


010000 


2 


001010 


010000 


2 


00#010 


010000 


2 




000010 


00100* 


0 


001010 


00100* 


0 


00#010 


00100* 


0 




000010 


001001 


1 


001010 


001001 


1 


00#010 


001001 


1 


UA 


000010 


001010 


0 


001010 


001010 


0 


00#010 


001010 


0 


nn 

uo 


000010 


001010 


1 


001010 


001010 


1 


00#010 


001010 


1 


nr 


000010 


00010* 


0 


001010 


00010* 


0 


00#010 


00010* 


0 


nn 


000010 


000101 


1 


001010 


000101 


1 


00#010 


000101 


1 


np 


000010 


000100 


2 


001010 


000100 


2 


00#010 


000100 


2 


DF 


000010 


001000 


2 


001010 


001000 


2 


00#010 


001000 


2 


E0 


000001 


00000* 


0 


001001 


00000* 


0 


00#001 


00000* 


0 




000001 


00000# 




001001 


00000# 


1 

X 


00#001 


00000# 


1 

X 


E2 


000001 


000010 


0 


001001 


000010 


0 


00#001 


000010 


0 


E3 


000001 


000010 


1 


001001 


000010 


1 


00#001 


000010 


1 


E4 


000000 


10000* 


0 


001000 


10000* 


0 


00#000 


10000* 


0 


E5 


000000 


10000# 


1 


001000 


10000# 


1 


00#000 


10000# 


1 


E6 


000000 


100010 


0 


001000 


100010 


0 


00#000 


100010 


0 


E7 


000000 


100010 


1 


001000 


100010 


1 


00#000 


100010 


1 


E8 


000000 


10100* 


0 


001000 


10100* 


0 


00#000 


10100* 


0 


E9 


000000 


101001 


1 


001000 


101001 


1 


00#000 


101001 


1 


EA 


000000 


101010 


0 


001000 


101010 


0 


00#000 


101010 


0 


EB 


000000 


101010 


1 


001000 


101010 


1 


00#000 


101010 


1 


EC 


000000 


10010* 


0 


001000 


10010* 


0 


00#000 


10010* 


0 


ED 


000000 


100101 


1 


001000 


100101 


1 


00#000 


100101 


1 


EE 


000000 


100100 


2 


001000 


100100 


2 


00#000 


100100 


2 


EF 


000000 


101000 


2 


001000 


101000 


2 


00#000 


101000 


2 



FIG.119 



OBLON, SPIVAK. ET AL 
DOCKET # 250851 US2S 
lNV:Hideo ANDO, et al. 
SHEET 79 O F 100 



Data 
word 



State 0 
Code word 



Next 
state 



State 1 
Code word 



Next 
state 



State 2 
Code word 



Next 
state 



F0 


00000# 


01000* 


Fl 


00000# 


010001 


F2 


00000# 


010010 


F3 


00000# 


010010 


F4 


00000# 


01010* 


F5 


000000 


010101 


F6 


00000# 


010100 


F7 


00000# 


010000 


F8 


000001 


00100* 


F9 


00000# 


001001 


FA 


00000# 


001010 


FB 


00000# 


001010 


FC 


00000# 


00010* 


FD 


00000# 


000101 


FE 


00000# 


000100 


FF 


000001 


001000 



0 
1 

0 
1 
0 
1 
2 
2 
0 
1 
0 
1 
0 
1 
2 
2 



001001 
001001 
001001 
001001 
001001 
001001 
001001 
001001 
001001 
001001 
001001 
001001 
001001 
001001 
001001 
001001 



01000* 
010001 
010010 
010010 
01010* 
010101 
010100 
010000 
00100* 
001001 
001010 
001010 
00010* 
000101 
000100 
001000 



0 
1 
0 
1 
0 
1 
2 
2 
0 
1 
0 
1 
0 
1 
2 
2 



00#001 
00#001 
00#001 
00#001 
00#001 
001001 
00#001 
00#001 
00#001 
00#001 
00#001 
00#001 
00#001 
00#001 
00#001 
00#001 



01000* 
010001 
010010 
010010 
01010* 
010101 
010100 
010000 
00100* 
001001 
001010 
001010 
00010* 
000101 
000100 
001000 



0 
1 
0 
1 
0 
1 
2 
2 
0 
1 
0 
1 
0 
1 
2 
2 



FIG. 120 



i 

I 



OBLON, SPIVAK, ET AL 
DOCKET # 2S085I US2S 
INV:Hideo ANDO.et al. 
SHEET 80 O F 100 



Demodulation table in modulation system 



Current code word 


Data word 


Case 1 


Case 2 


Case 3 


000000 


000100 


FC 


FE 


FE 


000000 

W w^/ 


000101 


Z 


FC 


FD 


000000 

^/ W w w w 


001000 


48 


4F 


4F 


000000 


001001 


Z 


48 


F9 


000000 


001010 


FA 


FA 


FB 


000000 


010000 

w JU V,W W 


F0 


F7 


F7 


000000 

VXJXJXJXJXJ 


010001 

V J. Wv/-i. 


Z 


F0 


Fl 


XJXJKJXJKJXJ 


010010 


F2 


F2 


F3 


000000 

XJXJXJXJXJXJ 


010100 


F4 


F6 


F6 


000000 

XJXJXjXJXJxJ 


010101 


Z 


F4 


F5 


000000 

XJXJXJKJKJXJ 


100000 


E4 


Z 


E5 


XJXJXJXJXJKJ 


100001 


Z 


E4 


E5 


000000 

www 


100010 


E6 


E6 


E7 


000000 

XJXJXJXJKJXJ 


100100 


EC 


EE 


EE 


XJXJXJXJXJXJ 


100101 


Z 


EC 


ED 


000000 


101000 

J.XJ J.XJKJXJ 


E8 


EF 


EF 


000000 

www 


101001 


Z 


E8 


E9 


000000 

www 


101010 


EA 


EA 


EB 


000001 

W WV A 


000000 


E0 


Z 


El 


000001 


000001 


•z 


E0 


El 


000001 


000010 

w V w w w 


E2 


E2 


E3 


000001 


000100 


FC 


FE 


FE 


000001 


000101 


Z 


FC 


FD 


000001 


001000 


F8 


FF 


FF 


000001 


001001 


Z 


F8 


F9 


000001 


001010 


FA 


FA 


FB 


000001 


010000 


F0 


F7 


F7 


000001 


010001 


Z 


F0 


Fl 


000001 


010010 


F2 


F2 


F3 


000001 


010100 


F4 


F6 


F6 


000001 


010101 


Z 


F4 


Z ■ 


000010 


000000 


C0 


Z 


CI 


000010 


000001 


Z 


C0 


CI 


000010 


000010 


C2 


C2 


C3 


000010 


000100 


DC 


DE 


DE 


000010 


000101 


Z 


DC 


DD 


000010 


001000 


D8 


DF 


DF 


000010 


001001 


Z 


D8 


D9 



FIG. 121 



OBLON, SPI VAK, ET AL 
DOCKET # 250851 US2S 
lNV:Hideo ANDO, et al. 
SHEET 81 O F 100 



Current code word 


Data word 


Case 1 


Case 2 


Case 3 


000010 


001010 


DA 


DA 


DB 


000010 


010000 


00 


D7 


D7 


000010 


010001 


Z 


D0 


Dl 


000010 


010010 


D2 


D2 


D3 


000010 


010100 


D4 


D6 


D6 


000010 


010101 


Z 


D4 


D5 


000010 


100000 


C4 


Z 


C5 


000010 


100001 


Z 


C4 


C5 


000010 


100010 


C6 


C6 


C7 


000010 


100100 


CC 


CE 


CE 


000010 


100101 


z 


CC 


CD 


000010 


101000 


C8 


CF 


CF 


000010 


101001 


. z 


C8 


C9 


000010 


101010 


CA 


CA 


CB 


000100 


000000 


88 


Z 


B5 


000100 


000001 


Z 


88 


89 


000100 


000010 


8A 


8A 


88 


000100 


000100 


8C 


8E 


8E 


000100 


000101 


Z 


8C 


8D 


000100 


001000 


88 


8F 


8F 


000100 


001001 


Z 


88 


89 


000100 


001010 


8A 


8A 


8B 


000100 


010000 


80 


87 


87 


000100 


010001 


Z 


80 


81 


000100 


010010 


82 


82 


83 


000100 


010100 


84 


oc 
OD 


8b 


000100 


010101 


Z 


84 


85 


000100 


100000 


A4 


Z 


A5 


000100 


100001 


Z 


A4 


A5 


000100 


100010 


A6 


A6 


A7 


000100 


100100 


AC 


AE 


AE 


000100 


100101 


Z 


AC 


AD 


000100 


101000 


A8 


AF 


AF 


000100 


101001 


Z 


A8 


A9 


000100 


101010 


AA 


AA 


AB 


000101 


000000 


A0 


.z 


Al 


000101 


000001 


Z 


A0 


Al 


000101 


000010 


A2 


A2 


A3 



FIG. 122 



OBLON, SPIVAK, ET AL 
DOCKET U 250851 US2S 
INV:Hideo ANDO, et al. 
SHEET 82 O F 100 



Current code word 


Data word 


Case 1 


Case 2 


Case 3 


000101 


000100 


BC 


BE 


BE 


000101 


000101 


z 


BC 


BD 


000101 


001000 


B8 


BF 


BF 


^=^i000101 


001001 


Z 


B8 " 


B9 


000101 


0010I0 


BA 


BA 


BB 


000101 


010000 


B0 


B7 


B7 


000101 


010001 


Z 


60 


Bl 


000101 


010010 


B2 


B2 


B3 


000101 


010100 


B4 


B6 


B6 


000101 


010101 


Z 


B4 


B5 


001000 


000000 


98 


Z 


F5 


001000 


000001 


Z 


98 


99 


001000 


000010 

^^^^ ^^^^ 


CA 


CA 


9B 


001000 

X/ %^ 


000100 
^^^^^^ 


9C 


9E 


9E 


001000 


000101 


• Z 


9C 


9D 


001000 


001000 


98 


9F 


9F 


001000 


001001 


Z ■ 


98 


99 


001000 


001010 


9A 


9A 


9B 


001000 


010000 


90 


97 


97 


001000 


010001 


Z 


90 


91 


001000 


010010 


92 


92 


93 


001000 


010100 


94 


96 


96 


001000 


010101 


- Z 


94 


95 


001000 


100000 


E4 


Z 


E5 


001000 


100001 


Z 


E4 


E5 


001000 


100010 


Ed 


to 


E7 


001000 


100100 


EC 


EE 


EE 


001000 


100101 


Z 


EC 


ED 


001000 


101000 


E8 


EF 


EF 


001000 


101001 


■ Z 


E8 


E9 


001000 


101010 


EA 


EA 


EB 


001001 


000000 


E0 


Z 


El 


001001 


000001 


Z 


E0 


El 


001001 


000010 


E2 


E2 


E3 


001001 


000100 


FC 


FE 


FE 


001001 


000101 


■ Z 


FC 


FD 


001001 


001000 


F8 


FF 


FF 


001001 


001001 


.Z 


F8 


F9 



FIG. 123 



OBLON, SPIVAK, ET AL 
DOCKET # 250851 US2S 
INV:Hideo ANDO, ct al. 
SHEET 83 OF 100 



Current code word 


Data word 


Case 1 


Case 2 


Case 3 


001001 


001010 


FA 


FA 


FB 


001001 


010000 


F0 


F7 


F7 


001001 


010001 


z 


F0 


Fl 


001001 


010010 


F2 


F2 


F3 


001001 


010100 


F4 


F6 


F6 


001001 


010101 


Z 


F4 


F5 


001010 


000000 

\^ \y \y \y \^ 


C0 


Z 


CI 


001010 


000001 
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Method for identifying sync frame position in sector from 
arrangement of 3 continuous sync codes 

^ST5 1 

Transfer output data of Viteiti decoder 156 to sync code position sampling 
unit 145 (FIG.5B) 



^ST52 



Use sync position detection code detector 182 to detect position of sync 
position detection code 121 by pattern matching technique 



.ST53 



Sample sync frame position identification code 123 by code contents 
identification units 185, 186 for sync frame position identification by utilizing 
detection timing of ST52, and record sampling history information In 
memory unit 175 via control unit 143 (FIG.5C) 



.ST54 



Sample and delay only sync frame data 106 after modulation by utilizing 
detection timing of ST52, and transfer sync frame data 106 after 
modulation to shift register circuit 170 in order to adjust timing 



^ST55 



Use control unit 143 to read out history information for sync code 110 
recorded in memory unit 175, and identify arrangement order of sync frame 
position identification codes 



.ST56 



Identify position in physical sector of sync frame data. 106 after modulation, 
the data being transferred from data in arrangement order shown in FIG. 43 
or FIG. 44, to shift register circuit 170, with respect to arrangement order 
of sync frame position identification codes Identified in control unit 143 



^ST57 



Transfer to demodulator circuit 152 sync frame data 106 after modulation, 
the data being transferred to shift register circuit 170 as required, and 
start demodulation 



FIG. 134 
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Signal detector and signal evaluator circuit (R) used for signal 
reproduction in system lead-in area 



Pre-amplifier 



Quadrature 
photo detector 




Slicer 



All data edges 



Phase 
detector 
filter, VCO, 
PLL 



ETA decoder, 
en'or corrector, 
and sector 

decoder 



Clock signal 



Jitter analyzer 



TIA 



Start or stop signal 
from rotation pulse 



FIG. 137 



Slicer circuit used for signal reproduction in system lead-in region 
Comparator 



Read channel 1 




► Binary data 
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Path 
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Binary data 
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FIG. 140 



State transition of PR(1 ,2,2,2,1) channel combined with ETM code 
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I/O of path memory cell 
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Configuratlon of path memory cell 
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